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5,1 1 ,1 7,23-Tetrakis(1 ,1 -dimethylethyl)- 

26,28-dihydroxycalix[4]arene-25,27- 

monothiacrown-3 



De-Xun Xie and De-Lie An* 



Experimental 

Crystal data 

C52H70O4S 
M, = 791.14 
Orthorhombic, Pl^Lfa 
a = 10.6222 (8) A 
b = 18.4690 (14) A 
c = 24.5375 (18) A 

Data collection 

Bruker SMART 1000 CCD area- 
detector diffractometer 
25550 measured reflections 



V = 4813.8 (6) A 3 
Z = 4 

Mo Ka radiation 
/x = 0.11 mm -1 
T = 293 K 

0.40 x 0.32 x 0.31 mm 



8942 independent reflections 
5384 reflections with I > 2a(l) 
R:„, = 0.048 
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Key indicators: single-crystal X-ray study; T = 293 K; mean cr(C-C) = 0.006 A; 
disorder in main residue; R factor = 0.066; wR factor = 0.191; data-to-parameter 
ratio = 1 5.9. 



Refinement 

R[F 2 > 2a(F 2 )] -- 
wR(F 2 ) = 0.191 
5 = 0.93 
8942 reflections 
562 parameters 
78 restraints 



0.066 



H atoms treated by a mixture of 
independent and constrained 
refinement 

Ap max = 0.56 e A; 3 

Ap mi „ = -0.33 e A~ 3 

Absolute structure: Flack (1983), 
3232 Friedel pairs 

Flack parameter: -0.09 (18) 



The title calix[4]arene compound [systematic name: 3,9,15,34- 
tetra-rert-butyl-19,29-dioxa-24-thiahexacyclo[15.13.7.1 711 .- 
l 32 ' 36 .0 5 ' 30 .0 13,18 ]nonatriaconta-l(30),2,4,7,9,ll(39),13,15,17,- 
32,34,36(38)-dodecaene-38,39-diol], C 52 H 70 O 4 S, displays a 
cone-like conformation, the opposite arene rings bridged by 
the monothiacrown-3 unit are nearly parallel [dihedral angle 
= 16.01 (18)°], whereas the other opposite arene rings are 
twisted to each other at an angle of 74.41 (17)°. Intra- 
molecular O— H- ■ O hydrogen bonds help to stabilize the 
molecular structure. In the crystal, a C— H- • -n interaction 
occurs. One of the rerf-butyl groups is disordered over two sets 
of sites with a site-occupancy ratio of 0.70:0.30. 

Related literature 

For background to the title compound, see: Csokai et al. 
(2006); Casnati et al. (1995). For the synthesis, see: Li et al. 
(1999). 




Table 1 

Hydrogen-bond geometry (A, °). 



Cg is the centroid of the C30-C35 benzene ring. 
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02 
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■■Cg' 


0.97 


2.88 


3.806 (6) 


159 



Symmetry code: (i) x — |, — y + |, — z + 2. 



Data collection: SMART (Bruker, 2007); cell refinement: SAINT 
(Bruker, 2007); data reduction: SAINT; program(s) used to solve 
structure: SHELXTL (Sheldrick, 2008); program(s) used to refine 
structure: SHELXTL; molecular graphics: SHELXTL; software used 
to prepare material for publication: SHELXTL. 
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Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: XU5679). 
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5,1 1 ,1 7,23-Tetrakis(1 ,1 -dimethylethyl)-26,28-dihydroxycalix[4]arene-25,27- 
monothiacrown-3 

De-Xun Xie and De-Lie An 

Comment 

In particular, Calix-Crown ethers in which the proper-sized crown rings are incorporated into the calixarene framework 
have attracted intense interest as a selective extractant for specific metal ions (Casnati et ah, 1995; Csokai et ah, 2006)). 
In this work, the title />-terf-butylcalixarene-thiacrown in the cone conformation was synthesized, and this is the first 
report of the crystal structure for the calixarene-thiacrown. 

The title compound (I) is shown in Fig 1 . The calixarene retains a distorted cone conformation in the solid state. The 
opposite arene rings A and C that bear the substituents are almost parallel to each other, whereas the other rings B and D 
include dihedral angles of 74.41 (17)°. Moreover, the plane defined by four methylenic bridges was chosen as a reference 
plane. The two rings bear the substituents are more vertical than the other two rings. The carbon atoms CI and C5 in the 
alkyl chain points towards the exterior of the macrocycle and the torsion angles around the 01 — CI, 02 — C5 and bonds 
do not deviate from ideal syn values by about 5°. An additional close intramolecular hydrogen bonds between 04 and 02, 
03 and 01 stabilize this conformation. 

Experimental 

Amixture of j9-tert-butylcalix[4]arene dibromides (Li et ah, 1999) (137 mg, 0.15 mmol) and Na 2 S.9H 2 0 (48 mg, 0.20 
mmol) in DMF (5 ml) was stirred at 333 K for 5 h. After cooling the reaction mixture to room temperature, it was 
quenched by water and extracted with dichloromethane. The organic layer was then washed with brine, dried over 
Na 2 S0 4 , and filtered. The solvent was evaporated in vacuo, and the residue was purified by column chromatography on 
silica gel from petroleum ether/dichloromethane. Petroleum ether/dichloromethane (5:1, v/v) to give 98 mg (83%) of 
compound I as white solid: mp 561-564 K; 'H NMR (400 MHz, CDC1 3 ): d 7.92 (s, 2H), 7.05 (s, 4H), 6.85 (s, 4H), 4.26 
(d,J= 12.8 Hz, 4H), 4.02 (t, J= 5.2 Hz, 4H), 3.32 (d,J= 12.8 Hz, 4H), 2.77 (brs, 4H), 2.31 (m, 4H), 2.06 (m, 4H), 1.28 
(s, 18H), 1.00 (s, 18H); 13 C NMR (100 MHz, CDC1 3 ): d: 150.89 (C), 149.76 (C), 146.84 (C), 141.26 (C), 132.71 (C), 
127.42 (C), 125.46 (CH), 125.03 (CH), 75.97 (CH 2 ), 53.40 (CH 2 ), 33.96 (C), 33.77 (C), 31.81 (CH 2 ), 31.69 (CH 3 ), 31.01 
(CH 3 ), 30.09 (CH 2 ); MS(MALDI-TOF) m/z: 813.5 [M+Na] + . 

Single crystals of (I) suitable for X-ray diffraction analysis were obtained by slow diffusion of petroleum ether into a 
chloroform solution at 298 K. 

Refinement 

Hydroxy H atoms were located in a difference Fourier map and refined isotropically. Other H atoms were positioned 
geometrically with C — H = 0.93-0.97 A and allowed to ride on their parent atoms, U iso (H) = 1.5U eq (C) for methyl H 
atoms and 1.2U eq (C) for the others. 
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Computing details 

Data collection: SMART (Bruker, 2007); cell refinement: SAINT (Broker, 2007); data reduction: SAINT (Bruker, 2007); 
program(s) used to solve structure: SHEIXTI (Sheldrick, 2008); program(s) used to refine structure: SHELXTL 
(Sheldrick, 2008); molecular graphics: SHEIXTI (Sheldrick, 2008); software used to prepare material for publication: 
SHEIXTI (Sheldrick, 2008). 

S1 




Figure 1 

The structure of the title compound. 
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3,9,1 5,34-Tetra-ferf-butyl-1 9,29-dioxa-24- 

thiahexacyclo[1 5.1 3.7.1 7 <".1 32 ' 36 .0 5 ' 30 .0 ,3 ,8 ]nonatriaconta-1 (30),2,4,7,9,1 1 (39),1 3,1 5,1 7,32,34,36 (38)- 
dodecaene-38,39-diol 

Crystal data 
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Ztoa collection 
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Refinement 




Refinement on F 2 


Hydrogen site location: inferred from 


Least-squares matrix: full 


neighbouring sites 


R[F > 2o-(^ 2 )] = 0.066 


H atoms treated by a mixture of independent 


wR(F 2 ) = 0.191 


and constrained refinement 


5=0.93 


w= l/[a 2 (F o 2 ) + (0.l\59P) 2 ] 


8942 reflections 


where P = {F 2 + 2F 2 )I?> 


562 parameters 


(A/<r) max = 0.002 


78 restraints 


A/w = 0.56 e A~ 3 


Primary atom site location: structure-invariant 


Ap mill = -0.33 e A -3 


direct methods 


Absolute structure: Flack (1983), 3232 Friedel 


Secondary atom site location: difference Fourier 


pairs 


map 


Flack parameter: -0.09 (18) 


Special details 




Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full 


covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and 


torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. 


An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 


Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , 


conventional i?-factors R are based on F, with F set to zero for negative F 1 . The threshold expression of F 1 > a{F 2 ) is used 


only for calculating 7?-factors(gt) etc. and is not relevant to the choice of reflections for refinement, ^-factors based on F 2 


are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 


Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 


x y 


z U iso */U eq Occ. (<1) 


SI 0.0878 (2) 0.94377 (10) 


0.90988 (9) 0.1381 (7) 


01 0.2336(2) 0.69951 (12) 


0.81364(10) 0.0593 (6) 
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A A/"01 / 1 A\ 

0.0681 (10) 


/"ill 

C33 


A 1 ") ") C //1\ 

0.3335 (4) 


0.4875 (2) 


AA/IAOl /1C\ 

0.94081 (15) 


A A/'IC /1 A\ 

0.0625 (10) 


t n t 

H33 


A A f\ AH 

0.4047 


A A £ C C 

0.4655 


0.9262 


A A7C * 

0.075* 


C34 


A 1ACO /1\ 

0.2958 (J) 


0.55424 (18) 


0.91986 (13) 


A AC 1 A tQ\ 

0.0514 (8) 


pic 

C35 


A 1 OA/1 //I \ 

0.1904 (4) 


A COCOA ( \ 0\ 

0.58580 (18) 


A C\A 1 1 A 

0.94134 (15) 


A AC1 1 ZO\ 

0.0551 (8) 


C36 


0.3663 (3) 


A COA/1C /1A\ 

0.58945 (19) 


A OT5 A 1 / 1 A \ 

0.87391 (14) 


A AC C 1 /A\ 

0.0553 (9) 


t ti p: a 


0.4516 


A CH(\H 

0.5707 


A OH1 1 

0.8731 


0.066* 


H36B 


a n 1 1 

0.3711 


A /" /I 1 1 

0.6412 


A O O A C 

0.8805 


A A/"/"sk 

0.066* 


C37 


A 1 /I C 1 /C\ 

0.2451 (5) 


A A 1 /I 1 /1\ 

0.4141 (2) 


A "71 C /I /1\ 

0.7254 (2) 


AAOI/1 / 1 1"\ 

0.0834 (13) 


/~ii o 

C38 


A 1 1 /I O / 1 A\ 

0.3348 (10) 


A 1/"f A /I \ 

0.3659 (3) 


A TOO / A \ 

0.7538 (4) 


0.211 (5) 


T ti O A 

H38A 


A 1 1 AC 

0.3105 


A 1P1 1 

0.3611 


A HC\ 1 1 

0.7913 


A 1 1 Tsk 

0.317* 


H38B 


0.4179 


0.3861 


0.7517 


A 1 1 T sfc 

0.317* 


t ti o/~> 

H38C 


A 1 1 /1 1 

0.3343 


A 1 1 A 1 

0.3191 


0.7367 


A 1 1 Tsts 

0.317* 


C39 


A 1 A1 1 ZO\ 

0.2931 (8) 


A /I 1 1 1 /I \ 

0.4212 (3) 


0.6637 (3) 


A 1 A O /I \ 

0.148 (3) 


t ti a a 

H39A 


A 1 "7 A 1 

0.3701 


A /I A Ol 

0.4483 


0.6629 


A 111* 

0.222* 


H39B 


0.2304 


0.4456 


0.6424 


A 1 1 1 * 

0.222* 


H39C 


A *5 AT /I 
U.3U/4 


A 1H1H 

0.3 15 1 


A H A OA 

0.6489 


(J. 222* 


p~m a 
C4U 


A 1 1 £A //Z\ 

u.iioy (o) 


A 101C\ il \ 

U. 38 3y (3) 


A T1AA /1\ 

0. /ZU9 (5) 


A 1 1 A PO\ 

U.129 (2) 


T T /I A A 

H40A 


A 1111 

0.1211 


0.3363 


A "7 A C ~) 

0.7053 


A 1 A /I sk 

0.194* 


H40B 


0.0667 


0.4146 


0.6979 


0.194* 


H40C 


0.0794 


0.3812 


0.7564 


0.194* 


C41 


a id C tC\ 

— U.3635 (5) 


A /TO 1 o 

U.o318 (3) 


A /TCAOO PI OA 

U.o5U8y (iy) 


A AO/A pi /l\ 

U.U80U (14) 


L42 


a a a n pp\ 
—0.4427 (6) 


A C H t A\ 

0.5666 (4) 


A PPdA P'J \ 

0.6640 (3) 


A 11A /1\ 

0.139 (2) 


H42A 


-0.3904 


0.5242 


0.6646 


A 1 A O sfc 

0.208* 


H42B 


-0.5068 


0.5610 


0.6368 


A 1 A O sfc 

0.208* 


H42C 


A /I O 1 o 

— U.4813 


0.5 lly 


A £AA 1 


A 1 AO * 

U.2U8* 


C43 


A ") A1 1 //^\ 

-0.3031 (6) 


A /"I 1 O /I \ 

0.6218 (3) 


A C A A T /I \ 

0.5947 (2) 


A 1 1 A / 1 0\ 

0.1106 (18) 


H43A 


-0.2541 


0.5782 


0.5945 


0.166* 


H43B 


A 1 A AC 

-0.2495 


0.6624 


A C O/" A 

0.5869 


A 1 z'/"* 

0.166* 


TT A ^ P 

H43C 


A 1 pno 
— U.JO /8 


A P] D"7 


(J. 56 /5 


(J. loo* 


C44 


-0.4535 (6) 


0.6987 (4) 


0.6479 (3) 


0.134(2) 


H44A 


-0.5107 


0.6928 


0.6179 


0.201* 


H44B 


-0.4047 


0.7419 


0.6426 


0.201* 


H44C 


-0.5002 


0.7025 


0.6812 


0.201* 


C45 


-0.2315 (5) 


0.4123 (2) 


0.8778 (2) 


0.0913 (15) 
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f A £1 

L46 


—0.2322 (12 y 


i A 1 C jCI //I \ 

) 0.3563 (4) 


A All 1 / A \ 

0.9232 (4) 


A 1 1 A /C \ 

0.220 (5) 




H46A 


-0.2786 


0.3145 


0.9116 


A 1 1 A rfs 

0.330* 




H46B 


f\ ATI 1 

-0.2713 


A 11£^ 

0.3766 


A AC C A 

0.9550 


A 1 1 A* 

0.330* 




H46C 


a 1 /I -71 
— 0.14/3 


0.3426 


a Ai i n 

0.931 / 






C47 


a 1 in /a\ 

-0.1257 (9) 


A 1 A/"/" / A \ 

0.3966 (4) 


a oin^ /c\ 

0.8396 (5) 


0.242 (7) 




H47A 


-0.1399 


0.3508 


0.8221 


A 1 /" 1 rfs 

0.362* 




H47B 


A A /I OA 

-0.0480 


A 1 AC A 

0.3950 


A O C AC 

0.8595 


A 1 /"I * 

0.362* 




H4 /C 


— U. 1213 


r\ a i a 1 
U.4341 


U.ol2D 


A 1 /^1 * 

0.362* 




C45 


— (/) 


U.4U3D (j ) 


A QA /Z1 

U.o4dj (J ) 


a 11/; /i\ 
U.Ijo [2) 




H48A 


-0.3520 


0.4300 


0.8127 


A 1 AI rfs 

0.203* 




H48B 


-0.4246 


A A 1 1 A 

0.4219 


A 0/"0 A 

0.8680 


A 1 AI ik 

0.203* 




T T A O/" 1 

H48G 


-0.3706 


0.3532 


A OIOI 

0.8387 


A 1 AI ik 

0.203* 




C49 


U.JU lb (D) 


U.J /s4 (2) 


1 f\C\A OA n o\ 

1.00480 (19J 


A A A A C / 1 /I \ 

u.uyuj (14) 




C50 


0.3172 (12) 


A 1 OAA /C\ 

0.3800 (5) 


1 A/""C/" /1\ 

1.0656 (3) 


A 1 1 C /I \ 

0.125 (3) 


A Hf\ 

0.70 


H50A 


A 1 1 1 A 

0.3239 


0.3314 


1.0792 


A 1 O O rfc 

0.188* 


0.70 


H50B 


0.2435 


0.4026 


1.0806 


A 1 O O sk 

0.188* 


0.70 






A A ATA 
U.4U /U 


l.U /ol 


A 1 OQA 


u. /U 


C51 


0.4261 (11) 


0.3498 (6) 


A AO AA / A \ 

0.9809 (4) 


a in /i\ 

0.137 (3) 


A H\ 

0.70 


H51A 


0.4936 


A 1 O 1 A 

0.3830 


A AO O A 

0.9880 


A 1 A sfc 

0.206* 


0.70 


H51B 


0.4159 


0.3443 


A A A 1 1 

0.9422 


A 1 A f sfc 

0.206* 


0.70 


HMt 


A A A CO 

U.4432 


a inn 
U.3UJ / 


0.9969 


a ia/:* 

0.Z06* 


U. /U 


pel 

C52 


A 1 A/' 1 / 1 A\ 

0.1961 (10) 


0.3227 (4) 


A A A 11 / A\ 

0.9911 (4) 


A 111 /I \ 

0.132 (3) 


0.70 


H52A 


A 1 1 A /I 

0.2204 


a n ^ a 

0.2749 


1.0021 


A 1 AO sk 

0.198* 


0.70 


H52B 


a 1 7nn 

0.1799 


0.3232 


A ACT/: 

0.9526 


A 1 AO A 

0.198* 


A *7A 

0.70 


ucir 
H_>2C 


A 111/1 

U.lzl4 




1 A 1 f\A 

1.U1U4 


A 1 AQ* 


U. /U 


C50' 


A 11 C /I \ 

0.235 (2) 


A If 1 / / 1 1 \ 

0.3516 (12) 


1 A C 1 C / Ct \ 

1.0525 (9) 


A 111 / A \ 

0.132 (4) 


0.30 


H50D 


0.1756 


0.3886 


1.0621 


A 1 AA ;k 

0.199* 


0.30 


T TC AT7 

H50b 


A 1 on i 

0.2871 


A 1 yl AA 

0.3409 


1 A0 1 A 

1.0834 


A 1 AA* 

0.199* 


A 1 A 

0.30 




a i or\"7 


A OAQT 

U.jUs / 


1 c\a 1 /; 
1 .U41o 


a i no* 


U.JU 


C51' 


A A A^IO / 1 ON 

0.4478 (18) 


A 1 A A 1 / 1 1 \ 

0.3901 (11) 


1 A1 "7 C / 1 A \ 

1.0275 (10) 


A 111 / A \ 

0.132 (4) 


0.30 


H51D 


0.4391 


0.3964 


1.0661 


A 1 AO sk 

0.198* 


0.30 


TTf 1 T"7 


A A O jCI 

0.4862 


A A 1 1 C 

0.4325 


1 A 1 1 A 

1.0120 


A 1 AO * 

0.198* 


A 1 A 

0.30 


riMr 


A ACICIQ 

0.4995 


a 1/1 on 

0.348 / 


1 A1 A1 
1 .0Z03 


A 1 AO* 

0.198* 


n in 
O.jU 




U.JJJ J 




W.VJo 1 ^OJ 




VJ. JU 


H52D 


0.3845 


0.2894 


0.9701 


0.185* 


0.30 


H52E 


0.3749 


0.3549 


0.9297 


0.185* 


0.30 


H52F 


0.2542 


0.3102 


0.9445 


0.185* 


0.30 


H3 


0.046 (2) 


0.713 (2) 


0.8223 (18) 


0.086 (16)* 




H4 


0.096 (5) 


0.674 (3) 


0.936 (3) 


0.17(3)* 




Atomic displacement parameters (A 2 ) 






U 22 Ipi 


U u 


U 13 




SI 


0.1379 (15) 


0.1169 (13) 0.1593 (16) 


0.0001 (12) 


0.0094 (13) 


0.0160(11) 


01 


0.0668 (16) 


0.0406 (12) 0.0704 (15) 


-0.0052 (11) 


0.0217(13) 


-0.0028 (11) 


02 


0.0686 (16) 


0.0533 (14) 0.0691 (16) 


0.0041 (13) 


0.0218(13) 


-0.0159(12) 


03 


0.0531 (17) 


0.0683 (16) 0.0556(15) 


0.0007 (14) 


0.0047 (13) 


-0.0041 (12) 


04 


0.0675 (18) 


0.0528 (15) 0.0648 (16) 


0.0109(13) 


0.0056 (13) 


0.0052 (12) 


CI 


0.078 (3) 


0.052 (2) 0.098 (3) 


-0.007 (2) 


0.027 (3) 


0.000 (2) 


C2 


0.148 (5) 


0.078 (3) 0.250 (6) 


-0.042 (3) 


0.060 (5) 


-0.045 (4) 
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L3 


0.159 


f A \ 

,4) 


A ATI /I \ 

0.073 (3) 


A T? O /C\ 

0.238 (5) 




A 1 TA 

0.170 


,5) 


A AO A /">\ 

0.080 (3) 


0.241 (6) 


C5 


0.091 


(3) 


0.U80 (3) 


A 1 AO 

U.1U2 (3) 


Co 


0.119 


(3) 


A AA/T /T\ 

0.096 (3) 


0.126 (3) 


L7 


0.131 


(4) 


A 1 A*7 \ 

0.107 (3) 


A no Z'? A 

0.128 (3) 


Co 


0.139 


(4) 


A AA*7 /")\ 

0.097 (3) 


a m / a \ 

0.133 (4) 


L9 


0.051 


(2) 


0.0442 (18) 


A A A 1C\ 1 1 A\ 

0.0479 (19) 


Pin 

L10 


0.0425 (18) 


A A A *7 A ( 1 0\ 

0.0474 (lo) 


A AO ^ { 1 A\ 

0.0532 (19) 


Cll 


U.U33 


v Z ) 


a a a in { 1 n\ 
0.04 / / (IV) 


0.061 (Z) 


C12 


n fK7 

U.U3 / 


v Z ) 


A A A C\Z ( 1 A\ 

0.0495 (19) 


0.066 (2) 


/-in 


n aca 


K L ) 


A A£ A 

0.064 (2) 


A AC 1 ZO\ 

0.051 (2) 


C14 


U.U4V 


v Z ) 


0.061 (Z) 


A A/I n / 1 A\ 

0.0453 (19) 


C15 


u.uo / 


y ) 


0.063 (Z) 


A AC 1 /T» 

0.051 (Z) 


Clo 


n aaa 
u.uoo 


y Z ) 


A AT AH / 1 0\ 

0.0399 (18) 


A AC /I /T\ 

0.054 (2) 


C17 


u.u / / 


k j ) 


A AC £L ( fy i\ 

0.056 (2) 


A A A O /1\ 

0.048 (2) 


C18 


n AAA 

u.uoo 


y j ) 


A AC 1 C^i\ 

0.051 (Z) 


0.066 (2) 


pin 


U.U3V 


v Z ) 


A AC A ZO\ 

0.054 (ZJ 


A A*7C /1\ 

0.0/5 (3) 


C20 


U.U33 


y L ) 


A A A A A / 1 0\ 

0.0440 (lo) 


0.056 (2) 


G21 


a AAA 

u.uou 


K L ) 


0.0407 (18) 


A ACA 

0.050 (2) 


C22 


n nc^ 


y L ) 


A A£ -1 ZO\ 

0.064 (2) 


A A T") /1\ 

0.072 (2) 


C23 


n rids 


y ) 


A AC7 /OA 
0.03 / (2) 


A ACA /OA 

0.036 (2) 


C24 


n aca 
U.U30 


K Z ) 


A ACT 

0.057 (2) 


A A A £. 

0.046 (2) 


/""'O C 

C25 




y Z ) 


0.067 (2) 


A ACO /T\ 

0.053 (2) 


C26 


n A7f1 

u.u /u 


, j ) 


A A/T -1 

0.064 (2) 


A A/TA 

0.060 (2) 


Cz / 


U.U3V 


y ) 


0.032 (2) 


A AO/1 

0.084 (3) 


C28 


n aco 
U.U3Z 


v Z J 


A A/^ 1 

0.061 (2) 


0.061 (2) 


L29 


U.U /4 


y J ) 


0.094 (3) 


A AO /I \ 

0.053 (2) 


C30 


a 071 

U.U / 1 


<3 ) 


A A/TO /1\ 

0.068 (2) 


A A A A 1 / 1 A\ 

0.0442 (19) 


C31 


U.UoJ 


) 


A A77 /*}\ 
0.0/ / (3) 


A A/1 7 
0.04/ (2) 


C32 


n acq 


y j ) 


0.062 (2) 


A A C A /I \ 

0.054 (2) 


C33 


n aaq 
u.uov 


y ) 


A A/TC 

0.065 (2) 


A AC 1 /T\ 

0.053 (2) 


C34 


n a£.a 

U.U30 


K L ) 


A ACAT /1A\ 

0.0507 (19) 


A A A HH ( 1 A \ 

0.0477 (19) 


C35 


u.uoz 


y Z ) 


A ncn /i a\ 
U.0322 (19) 


A A/1 /I O /1 A\ 

0.044s (19) 


G36 


U.Uj J 


K Z ) 


A ACT f r S\ 

0.057 (2) 


A AC/' 

0.056 (2) 


C37 


U.Uo 3 


y J ) 


A ACO /1\ 

0.058 (2) 


A 1 A*7 / A \ 

0.107 (4) 


C38 


U.Zo^f 




A AO 1 //I \ 

0.081 (4) 


A 1/TA /1 A\ 

0.269 (10) 


C39 


0.200 


(8) 


A 1 A 1 1 A \ 
0.101 (4) 


0.143 (5) 


C40 


0.120 


(5) 


A AOT / A \ 

0.087 (4) 


A 1 OA 

0.180 (6) 


C41 


0.088 


(3) 


A A A 1 ^1 \ 

0.091 (3) 


A A7 A {1 \ 
0.0/9 (3) 


L42 


0.140 


(6) 


A 1 /I O 

0.148 (6) 


a nn /c\ 

0.130 (5) 


C43 


0.126 


(5) 


0.133 (5) 


A ATI 

0.073 (3) 


Z" 1 /I /I 

L44 


0.124 


(5) 


A 1 C*7 

0.157 (6) 


A 1 T1 / /I \ 

0.121 (4) 


C45 


0.095 


(4) 


A AC 1 /^>\ 

0.051 (2) 


a no i A \ 

0.128 (4) 


(~* A A 

C46 


0.324 


(14) 


A A7£ /-I \ 

O.U /6 (4) 


A 1 A 1 / 1 AA 
0.261 (10) 


C47 


0.176 


(9) 


0.143 (7) 


0.406 (16) 


C48 


0.149 


(6) 


0.076 (4) 


0.182 (6) 


C49 


0.114 


(4) 


0.072 (3) 


0.085 (3) 


C50 


0.173 


(8) 


0.102 (6) 


0.100 (5) 


C51 


0.177 


(8) 


0.105 (6) 


0.131 (7) 
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-0.024 (3) 


0.053 (4) 


-0.046 (3) 


-0.027 (4) 


0.038 (5) 


-0.042 (4) 


0.003 (2) 


0.033 (3) 


-0.037 (2) 


0.020 (3) 


0.006 (3) 


-0.045 (3) 


0.022 (3) 


-0.005 (3) 


-0.042 (3) 


0.003 (3) 


0.004 (3) 


-0.023 (3) 


-0.0015(15) 


0.0128(16) 


-0.0030 (14) 


-0.0031 (15) 


0.0033 (15) 


-0.0011 (15) 


0.0068 (16) 


-0.0048 (17) 


-0.0014(16) 


0.0027 (17) 


-0.0008 (19) 


-0.0092 (17) 


0.0037 (19) 


0.0044(17) 


-0.0102(17) 


0.0044 (16) 


0.0064(16) 


0.0024(16) 


0.0097 (19) 


0.0092 (18) 


0.0158 (17) 


0.0108(16) 


0.0034(18) 


0.0111 (15) 


0.0158(18) 


0.002 (2) 


-0.0001 (16) 


0.0094 (17) 


-0.008 (2) 


-0.0015 (17) 


0.0078 (17) 


-0.004 (2) 


0.0038 (19) 


0.0085 (16) 


0.0009 (18) 


0.0057 (15) 


0.0088 (16) 


0.0002(18) 


0.0035 (14) 


0.0151 (18) 


0.0076 (19) 


0.0092 (19) 


0.0056 (17) 


0.0177(17) 


0.0003 (16) 


0.0024 (17) 


0.0118(17) 


-0.0019(16) 


0.0043 (19) 


0.0160(18) 


-0.0014(18) 


0.0077 (19) 


0.014(2) 


0.0148 (19) 


-0.0064(18) 


0.017 (2) 


0.0058 (19) 


0.0008 (18) 


-0.0003 (17) 


0.0006 (17) 


0.013 (2) 


0.006 (2) 


-0.005 (2) 


0.010(2) 


-0.0014(18) 


-0.0040(17) 


0.009 (2) 


0.008 (2) 


0.0075 (19) 


0.008 (2) 


-0.002 (2) 


0.0046(18) 


0.0162(19) 


0.0001 (19) 


-0.0013 (18) 


-0.0047 (17) 


-0.0074 (16) 


-0.0087 (15) 


0.0035 (17) 


-0.0081 (17) 


-0.0055 (16) 


-0.0015 (17) 


-0.0019(17) 


0.0028 (16) 


0.001 (2) 


-0.012 (3) 


-0.029 (2) 


0.087 (6) 


-0.171 (9) 


-0.087 (5) 


-0.021 (5) 


0.042 (5) 


-0.072 (4) 


-0.015 (4) 


0.001 (5) 


-0.038 (4) 


0.005 (3) 


-0.025 (3) 


-0.007 (2) 


-0.058 (5) 


-0.020 (4) 


-0.024 (4) 


-0.008 (4) 


-0.020 (3) 


-0.016(3) 


0.049 (4) 


-0.061 (4) 


-0.028 (4) 


-0.009 (2) 


0.013 (3) 


-0.009 (2) 


-0.048 (6) 


-0.080 (10) 


0.046 (5) 


-0.032 (6) 


0.128(10) 


-0.149 (9) 


-0.018 (4) 


-0.009 (5) 


-0.037 (4) 


0.024 (3) 


0.005 (3) 


0.016(2) 


0.024 (5) 


-0.040 (5) 


0.036 (4) 


0.066 (6) 


0.002 (6) 


0.028 (5) 
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C52 0.183 (8) 0.072 (4) 0.141 (6) 0.011 (5) -0.031 (6) 0.018 (4) 

C50' 0.180 (10) 0.093 (8) 0.124 (8) 0.013 (8) -0.016 (8) 0.036(7) 

C51' 0.172 (9) 0.096 (7) 0.129(8) 0.048 (7) -0.026 (8) 0.025 (7) 

C52' 0.178 (10) 0.065 (6) 0.128 (8) 0.033 (8) -0.017 (8) -0.004 (7) 



Geometric parameters (A, ") 



SI— C4 


1.694 (8) 


SI— C8 


1.711 (7) 


01— C9 


1.397 (4) 


01— CI 


1.433 (5) 


02— C24 


1.387 (4) 


02— C5 


1.435 (4) 


03— C21 


1.359 (4) 


03— H3 


0.80 (2) 


04— C35 


1.374 (4) 


04— H4 


0.82 (2) 


CI— C2 


1.476 (7) 


CI— HI A 


0.9700 


CI— H1B 


0.9700 


C2— C3 


1.437 (8) 


C2— H2A 


0.9700 


C2— H2B 


0.9700 


C3— C4 


1.441 (9) 


C3— H3A 


0.9700 


C3— H3B 


0.9700 


C4— H4A 


0.9700 


C4— H4B 


0.9700 


C5— C6 


1.602 (7) 


C5— H5A 


0.9700 


C5— H5B 


0.9700 


C6— C7 


1.427 (8) 


C6— H6A 


0.9700 


C6— H6B 


0.9700 


C7— C8 


1.554 (8) 


C7— H7A 


0.9700 


C7— H7B 


0.9700 


C8— H8A 


0.9700 


C8— H8B 


0.9700 


C9— CIO 


1.379 (5) 


C9— C14 


1.403 (5) 


CIO— Cll 


1.380 (4) 


CIO— C36 


1.519(5) 


Cll— C12 


1.361 (5) 


Cll— HI 1 


0.9300 


C12— C13 


1.398 (5) 


C12— C37 


1.541 (5) 


C13— C14 


1.382 (5) 


C13— H13 


0.9300 


C14— C15 


1.508 (5) 



C30— C35 


1.403 (5) 


C31— C32 


1.387 (6) 


C31— H31 


0.9300 


C32— C33 


1.391 (5) 


C32— C49 


1.527 (6) 


C33— C34 


1.395 (5) 


C33— H33 


0.9300 


C34— C35 


1.367 (5) 


C34— C36 


1.502 (5) 


C36— H36A 


0.9700 


C36— H36B 


0.9700 


C37— C40 


1.476 (7) 


C37— C38 


1.479 (8) 


C37— C39 


1.603 (8) 


C38— H38A 


0.9600 


C38— H38B 


0.9600 


C38— H38C 


0.9600 


C39— H39A 


0.9600 


C39— H39B 


0.9600 


C39— H39C 


0.9600 


C40— H40A 


0.9600 


C40— H40B 


0.9600 


C40— H40C 


0.9600 


C41— C42 


1.504 (7) 


C41— C43 


1.532 (7) 


C41— C44 


1.563 (7) 


C42— H42A 


0.9600 


C42— H42B 


0.9600 


C42— H42C 


0.9600 


C43— H43A 


0.9600 


C43— H43B 


0.9600 


C43— H43C 


0.9600 


C44— H44A 


0.9600 


C44— H44B 


0.9600 


C44— H44C 


0.9600 


C45— C47 


1.492(10) 


C45— C46 


1.519(9) 


C45— C48 


1.546 (8) 


C46— H46A 


0.9600 


C46— H46B 


0.9600 


C46— H46C 


0.9600 


C47— H47A 


0.9600 


C47— H47B 


0.9600 
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P 1 C P 1 /_ 

C 1 5 — C 1 6 


1 cm /r \ 

1.503 (5) 


P/in T T /I TP 

C47 — H47C 


A A^AA 

0.9600 


C15 — H15A 


P AHAA 

0.9700 


/~i ja T T A O A 

C48 — H48A 


0.9600 


Z" 1 1 C TT1 CD 

C15 — H15B 


0.9700 


f~" AO TT/IOTl 

C48 — H48B 


A AjCAA 

0.9600 


C16 — C17 


1.387 (5) 


f~" AO IT^OP 

C48 — H48C 


A A/: A A 

0.9600 


p i / pi 1 

Clo — C21 


1.399 (5) 


p A p PC A' 

C49 — C50 


1 A O £L / 1 £L 

1.486 (16 


C17 — C18 


1.396 (5) 


P ^ p p £■ -1 

C49 — C5 1 


1 /I O / 1 A 

1.486 (10 


C17 — H17 


p no Art 

0.9300 


p A r\ PCI f 

C49 — C52 


1 A A 1 / 1 C 

1.491 (15 


/—i 1 o f A 1 a 

C18 — C19 


1.396 (5) 


p /i p p £■ p 

C49 — C50 


1 /in/ / p \ 

1.496 (9) 


C 1 o — C4 1 


1 CIO //^\ 

1.528 (6) 


p /I p pri 

C49 — C52 


1 A A i 1 A 

1.604 (10 


C19 — C20 


1 1 "7 O i C\ 

1.378 (5) 


p /i p p r i i 

C49 — C5 1 


1.605 (16 


pm tii a 

C19 — H19 


A ni A A 

0.9300 


pr a T TC A A 

C50 — H50A 


A P /" AP 

0.9600 


p i p 1 

C20 — C21 


1.386 (5) 


/~1 f A TTCAT1 

C50 — H50B 


0.9600 


CzO — Czz 


1 /ino /c\ 

1.498 (5) 


pen TTCAP 

C50 — H50C 


A A/TAA 

0.9600 


/~iii ph 

C22 — C23 


1 C 1 A /C\ 

1.519 (5) 


pr a TTf nr 

C50 — H50E 


a nm i 

0.9032 


C22 — H22A 


A AT AA 

0.9700 


p- r 1 T TC 1 A 

C5l — H51A 


0.9600 


C22 — H22B 


A AT AA 

0.9700 


p ; 1 T TC 1 H 

C5l — H51B 


0.9600 


r"T) P 1 /I 

C23 — Cz4 


1.379 (5) 


pri T TC 1 Z" 1 

C51 — H51C 


A A/TAA 

0.9600 


C23 — C28 


1 1 O A { C\ 

1.384 (5) 


Pfl TTf i * 

C52 — H52A 


a n/nn 

0.9600 


PI a p i r" 

C24 — C25 


1.386 (5) 


pr 1 TTf in 

C52 — H52B 


0.9600 


C25 — C26 


1 T OA /C\ 

1.380 (5) 


PCI, TTCir 1 

C52 — H52C 


A A PAP 

0.9600 


C25 — C29 


1 CIO i £L\ 

1.518 (6) 


pr n( TTCAT\ 

C50 — H50D 


0.9600 


c < ~\ / pit 

C26 — C27 


1 1 Ol { /~\ 

1.383 (6) 


p c f\t ttc nr 

C50 — H50E 


A A/"AA 

0.9600 


L2b — H26 


A ni A A 

0.9300 


p c f\t TTf nr 

C50 — H50F 


0.9600 


p 1 "7 /" < 1 o 

C27 — C28 


1 1 0 1 /f \ 

1.383 (5) 


fi r \ i T TC 1 T"\ 

C5l — H51D 


0.9600 


C27— C45 


1.518(6) 


C5l'— H51E 


0.9600 


C28— H28 


0.9300 


C5l'— H51F 


0.9600 


p i n p i p 

C29 — C30 


1.520 (5) 


prii TTf ir\ 

C52 — H52D 


0.9600 


Pin Tiin a 

Cz9 — Hz 9 A 


A A "7 A A 

0.9700 


f^Z^I TTCOT7 

C52 — H5zb 


A A/CAA 

0.9600 


pin t ti nn 

Cz9 — Hz9b 


A AT A A 

0.9700 


Pflf TTCOT7 

C5z — H5zr 


A A/^AA 

0.9600 


Pin pi 1 

C30 — C31 


1 1 C A { C\ 

1.359 (5) 






p A C1 p O 

C4 — SI — C8 


1 A 1 A / A '\ 

101.9 (4) 


pi A p ~) /_ T T1 t. D 

C34 — C36 — H36B 


1 AA 1 

109.1 


p (\ p. 1 pi 

C9 — Ol — CI 


1 1 / c /T\ 

116.5 (3) 


Pin pi/- tti / d 

C10 — C36 — H36B 


1 AA 1 

109.1 


pi/i pi pc 
C24 — 02 — C5 


1 1 T 1 /I \ 

117.3 (3) 


TT1 /" A p -> / TT1/T* 

H36A — C36 — H36B 


107.8 


pi i /"VI Til 

C21 — 03 — H3 


129 (3) 


P A p p -) ^ p 1 O 

C40 — C37 — C38 


113.7 (6) 


p -■> ^ p /i TT/1 

C35 — 04 — H4 


1 1A /C\ 

120 (5) 


p <n p -> -7 pii 

C40 — C37 — C12 


111 C / A \ 

111.5 (4) 


/"~\ i p -i p i 

Ol — CI — C2 


1 A A 1 / ^ \ 

109.1 (4) 


p i o p 1 T p 1 1 

C38 — C37 — C12 


112.5 (4) 


1 P 1 T T 1 A 

Ol — CI — H1A 


109.9 


p .« p PIT P1A 

C40 — C37 — C39 


104.6 (5) 


p i p -i T T 1 A 

C2 — CI — HI A 


109.9 


PIO PIT /^1A 

C38 — C37 — C39 


106.7 (6) 


p i pi TT 1 T~i 

Ol — CI — H1B 


1 AA A 

109.9 


p i 1 PIT POP 

C12 — C37 — C39 


1 AT 1 / A \ 

107.1 (4) 


P1 p l TT1T5 

Cz — CI — H1B 


1 AA A 

109.9 


p -) "7 PIO TTTO A 

C37 — C38 — H38A 


1 AA C 

109.5 


T T 1 A 1 T T 1 T~"> 

H1A — CI — H1B 


108.3 


p i -7 p -) o TT1 OT* 

C37 — C38 — H38B 


109.5 


p o pi p 1 

C3 — C2 — CI 


111 T //^\ 

121.7 (6) 


TTIO A p -) o TTIOn 

H3 8 A — C3 8 — H3 8B 


1 AA C 

109.5 


/~<o XJO A 

C3 — Cz — Hz A 


106.9 


C3 / — C38 — H38C 


1 AA C 

109.5 


CI— C2— H2A 


106.9 


H38A— C38— H38C 


109.5 


C3— C2— H2B 


106.9 


H38B— C38— H38C 


109.5 


CI— C2— H2B 


106.9 


C37— C39— H39A 


109.5 


H2A— C2— H2B 


106.7 


C37— C39— H39B 


109.5 


C2— C3— C4 


122.6 (7) 


H39A— C39— H39B 


109.5 
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/"• -7 ") TT") A 

C2 — C3 — H3A 


106.7 


f- * A /-7 i-\ III A 

C4 — C3 — H3A 


106.7 


C2 — C3 — H3B 


106.7 


C4 — C3 — H3B 


106.7 


H3A — C3 — H3B 


106.6 


C3 — C4 — SI 


H7.7 (6) 


C3 — C4 — H4A 


1 m a 

107.9 


f~1 -1 /-7 -1 II ( A 

SI — C4 — H4A 


107.9 


C3 — C4 — H4B 


107.9 


CI 1 /~1 /I T T /I T"7 

Si — C4 — H4B 


107.9 


T T A A /~1 H TT/I 

H4A — C4 — H4B 


107.2 


02 — C5 — Co 


1 f\ A O / A \ 

104.8 (4) 


/~\~) f~* C TTf A 

(Jz — C5 — H5A 


1 1 A O 

110.8 


C6 — C5 — H5A 


110.8 


02 — C5 — H5B 


110.8 


C6 — C5 — H5B 


110.8 


TTf a f ^ C TTiTTl 

H5A — C5 — H5B 


108.9 


/T7 /-I/ /-if 

C7 — C6 — C5 


108.4 (5) 


C7 — C6 — H6A 


1 10.0 


S • C /~1 / TT/' A 

C5 — C6 — H6A 


110.0 


C7 — Co — H6B 


1 1 A A 

110.0 


C5 — Co — H6B 


110.0 


T 1/ A /"< X" TT/ri 

H6A — Co — H6B 


108.4 


Co — C7 — C8 


1 AA A i C \ 

109.4 (5) 


/— i rin t i—i a 

Co — C7 — H7A 


1 An o 

109.8 


O /~m TTH A 

C8 — C7 — H7A 


109.8 


Co — C7 — H7B 


109.8 


O /"in t t — t r-> 

C8 — C7 — H7B 


109.8 


TT"7 A r<n TTTTl 

H7A — C7 — H7B 


1 AO 

108.2 


C7 — C8 — SI 


124.9 (4) 


/~i -7 /~i o TTO A 

C7 — C8 — H8A 


106.1 


Si — C8 — H8A 


1 A/" 1 

106.1 


C7 — C8 — H8B 


106.1 


r~i 1 /-~i o lion 

Si — C8 — H8B 


106.1 


TTO A o TTOT"7 

H8A — C8 — H8B 


106.3 


pin /~i a /~\ 1 

CIO — C9 — Ol 


119.6 (3) 


CIO — C9 — C14 


121.9 (3) 


Ol — C9 — Cl4 


118.3 (3) 


C9 — CIO — Cll 


117.7(3) 


C9 — CIO — C36 


122.3 (3) 


Cll — CIO — C36 


1 1 A O /") \ 

119.8 (3) 


C12 — Cll — CIO 


1^-7 A /") \ 

123.0 (3) 


f • \ "\ pi i TT11 

C12 — Cll — Hll 


1 1 O f 

1 18.5 


CIO— Cll— Hll 


118.5 


Cll— Cl2— Cl3 


118.2 (3) 


Cll— Cl2— C37 


122.1 (3) 


CI 3— CI 2— C37 


119.7(3) 


Cl4— Cl3— Cl2 


121.5 (3) 


Cl4— Cl3— Hl3 


119.2 



C37 — C39 — H39C 


109.5 


H39A — C39 — H39C 


109.5 


t to r\n f ' r\ in ap 

H39B — C39 — H39C 


109.5 


/~1 1 /" A f\ T T A A A 

C3 7 — C40 — H40 A 


109.5 


f ' i-) -7 /- ■> ,1 /-\ T T /I AT» 

C3 7 — C40 — H40B 


109.5 


T T A A A < A r\ A AT» 

H40A — C40 — H40B 


109.5 


C37 — C40 — H40C 


1 AA C 

109.5 


T T A A A /~i A A T T /I A/"i 

H40A — C40 — H40C 


109.5 


T I ,l A r> Z^ 1 yl A TT/IAr 1 

H40B — C40 — H40L 


1 AA C 

109.5 


C42 — C4 1 — C 1 8 


1 1 A ^ / A \ 

110.2 (4) 


C42 — C41 — C43 


1 aa o / r \ 

109.3 (5) 


C18 — C41 — C43 


113.2 (4) 


C42 — C4 1 — C44 


107.5 (5) 


s- < ■* o /~1 A 1 P ^ ^ 

C18 — C41 — C44 


I AO ^> / A \ 

108.3 (4) 


C43 — C41 — C44 


108.0 (4) 


/"< H 1 /"< /I ^ T T A ^\ A 

C4 1 — C42 — H42A 


109.5 


/"' A 1 /"I A r\ TT^7 T7 

C4 1 — C42 — H42B 


109.5 


tt^7 A /"< A s"\ TT/I ^ T~"l 

H42A — C42 — H42B 


109.5 


C4 1 — C42 — H42C 


109.5 


H42A — C42 — H42C 


109.5 


H42B — C42 — H42C 


1 AA C 

109.5 


/~1 A 1 /~1 /II TT/(7 A 

C4 1 — C43 — H43 A 


109.5 


/-'-\ a 1 /"^ A 7 T T >l ^7 T7 

C4l — C43 — H43B 


109.5 


T T A O A /"I /II T T /I 1 T~7 

H43A — C43 — H43B 


109.5 


C41 — C43 — H43C 


1 AA C 

109.5 


T T H O A /"I /II T T A "1 

H43A — C43 — H43C 


109.5 


TT d 1 T7 /I 7 T T A >~S f 

H43B — C43 — H43C 


109.5 


/~i A 1 < a a t T /I A A 

C4 1 — C44 — H44 A 


109.5 


C4 1 — C44 — H44B 


1 AA C 

109.5 


T T A A A /"I A A T T A A Tt 

H44A — C44 — H44B 


109.5 


f ^ a -1 /"-< a a t T A A f " 

C4 1 — C44 — H44C 


109.5 


TT A A \ /~~* A A IT A A 

H44A — C44 — H44C 


1 AA C 

109.5 


TT A AT~i /~i A A TT A A 

H44B — C44 — H44C 


1 AA C 

109.5 


C47 — C45 — C27 


107.9 (4) 


C47 — C45 — C46 


109.5 (7) 


C27 — C45 — C46 


H2.3 (5) 


Z" 1 A T /~i A C f ' A O 

C47 — C45 — C48 


1 AO ^ 

108.2 (6) 


C27 — C45 — C48 


112.0 (4) 


/"< A S /~1 /I f* /I O 

C46 — C45 — C48 


106.9 (6) 


C45 — C46 — H46A 


1 AA C 

109.5 


^ ^ C z' ' A f~ TT A f T") 

C45 — C46 — H46B 


109.5 


TT/I/' A /" A s~ it J S r*k 

H46A — C46 — H46B 


109.5 


/- • a f- /-7 a s~ T T A S~ f ' 

C45 — C46 — H46C 


109.5 


H46A— C46— H46C 


109.5 


H46B— C46— H46C 


109.5 


C45— C47— H47A 


109.5 


C45— C47— H47B 


109.5 


H47A— C47— H47B 


109.5 


C45— C47— H47C 


109.5 
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r • a <-\ s~-< a -) T T 1 O 

C12 — C13 — H13 


119.2 


C13 — C14 — C9 


117.5 (3) 


C13 — C14 — C15 


120.2 (3) 


C9 — C14 — CI 5 


122.2 (3) 


f ' A /" j"1 A f P 1 il 

C16 — C15 — C14 


115.6 (3) 


f> A /■"•< 1 f TT1 f J 

C16 — C15 — H15A 


108.4 


p 1 A p | c T T 1 C A 

C14 — C15 — Hi 5 A 


108.4 


f • a /-- /" • if tii r r> 

C16 — C15 — H15B 


108.4 


p 1 ,1 pic iti en 

C14 — C15 — H15B 


1 AO /I 

108.4 


TT1 f A /~1 1 f ill f r-\ 

Hi 5 A — C15 — H15B 


107.4 


C17 — C16 — C21 


117.1 (3) 


C17 — C16 — C15 


121.9 (3) 


f ' /-» A p A /- p A r 

C21 — C16 — CI 5 


121.0 (3) 


C16 — C17 — C18 


123.9 (3) 


Clo — Civ — Hl7 


118.1 


C18 — C17 — H17 


118.1 


C17 — C18 — C19 


115.8 (4) 


/ i 1 -7 P 1 O P /I 1 

C17 — C18 — C41 


124.3 (4) 


Cl9 — Cl8 — C4l 


119.9 (4) 


pin p -i r\ p a o 

C20 — C19 — CI 8 


123.0 (4) 


p ~) r\ p 1 r\ iti f> 

C2 0 — C 1 9 — H 1 9 


1 1 o c 

118.5 


C18 — C19 — H19 


1 1 o c 

118.5 


C19 — C20 — C21 


H8.7 (3) 


Pin P1A PH 

C19 — C20 — C22 


121.0 (3) 


s~>r\ a P1A PH 

C21 — C20 — C22 


120.3 (3) 


03 — C21 — C20 


116.8 (3) 


03 — C21 — C16 


121.8 (3) 


C20 — C21 — Clo 


121.4 (3) 


p rs i\ p /■» -» PT» 

C20 — C22 — C23 


111 a fy \ 

111.4 (3) 


C20 — C22 — H22A 


109.4 


C23 — C22 — H22A 


1 nn a 

109.4 


C20 — C22 — H22B 


1 AA A 

109.4 


C23 — C22 — H22B 


1 An a 

109.4 


H22A — C22 — H22B 


108.0 


C24 — C23 — C28 


1 1 O 1 /I \ 

118.3 (3) 


C24 — C23 — C22 


122.5 (3) 


C28 — C23 — C22 


1 1 O A /I \ 

118.9 (3) 


C23 — C24 — C25 


1 1 A A \ 

120.9 (3) 


C23 — C24 — 02 


1 1 A 1 /") \ 

119.7 (3) 


C25 — C24 — 02 


1 1 O C /I \ 

118.5 (3) 


C26 — C25 — C24 


118.5 (4) 


C26 — C25 — C29 


1 18.9 (4) 


C24 — C25 — C29 


122.3 (4) 


C25 — C2o — C27 


122.8 (4) 


C25— C26— H26 


118.6 


C27— C26— H26 


118.6 


C28— C27— C26 


116.4 (4) 


C28— C27— C45 


121.7 (4) 


C26— C27— C45 


121.4 (4) 



TT/iT t g~\ AH T T A TP 

H47A — C47 — H47C 


109.5 


H47B — C47 — H47C 


109.5 


P A C P T T A O A 

C45 — C48 — H48A 


109.5 


p a C P/IO TT/IOn 

C45 — C48 — H48B 


1 AA C 

109.5 


it<o A P /I O T T A OFi 

H48A — C48 — H48B 


109.5 


P /I C P /I O TTyl O P 

C45 — C48 — H48C 


109.5 


TT/io A P/IO TT/IOP 

H48A — C48 — H48C 


1 AA C 

109.5 


T T A on P /I O TT/IO P 

H48B — C48 — H48C 


109.5 


PCA' P /I A Pf 1 


1 1 A 1 / 1 A\ 

129. 2 (1U) 


P C A f P /I A P d f 

C50 — C49 — C52 


11A C /1/l\ 

1 19.5 (14) 


p c 1 P /I A Pdf 

C5 1 — C49 — C52 


/I "7 "7 /in 

47.7 (11) 


PCAf P /I A PCA 

C50 — C49 — C50 


/I 1 A / 1 A\ 

42.0 (10) 


PCI P A A PCA 

C5 1 — C49 — C50 


1 1 A 1 /"TA 

110.1 (7) 


PCIf p a A PCA 

C52 — C49 — C50 


1 /I A A / A \ 

140.0 (9) 


C50 — C49 — C32 


1 1 S~ 1 / 1 A\ 

H6.2 (10) 


PC1 P /I A PH 
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Hydrogen-bond geometry (A, °) 

Cg is the centroid of the C30-C35 benzene ring. 
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Symmetry code: (i) x~V2, -y+3/2, -z+2. 
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